Introduction
============

Smoking during pregnancy has adverse outcomes for the mother, the pregnancy, the fetus, and the baby. Smoking is a leading cause of death in women due to cardiovascular disease, including coronary heart disease, ischemic stroke, and subarachnoid hemorrhage,[@b1-sart-suppl.1-2016-021]--[@b7-sart-suppl.1-2016-021] as well as various cancers,[@b8-sart-suppl.1-2016-021] and chronic obstructive pulmonary disease.[@b9-sart-suppl.1-2016-021],[@b10-sart-suppl.1-2016-021] For women who are pregnant, smoking increases the risk of having an ectopic pregnancy, abruption placentae, placenta previa, and a miscarriage;[@b11-sart-suppl.1-2016-021],[@b12-sart-suppl.1-2016-021] it decreases the availability of oxygen to the fetus, increases the fetal heart rate, and reduces the breathing movement of the fetus.[@b8-sart-suppl.1-2016-021] Smoking during pregnancy also increases the following chances of a newborn baby: (1) being born prematurely, (2) having a low birth weight, (3) having difficulty in feeding, (4) having birth defects, including cleft lip/cleft palate,[@b13-sart-suppl.1-2016-021],[@b14-sart-suppl.1-2016-021] and (5) dying of sudden infant death syndrome.[@b15-sart-suppl.1-2016-021] Smoking during and after pregnancy has also been associated with neurocognitive developmental problems as well as neurobehavioral disorders.[@b10-sart-suppl.1-2016-021]

Tobacco use during pregnancy is a global issue. Some high-income countries, including Canada, have guidelines in place for managing tobacco dependence in pregnancy.[@b16-sart-suppl.1-2016-021] Though smoking rates during pregnancy in Ontario have decreased by 23.5% from 1995 to 2010, approximately 10.6% of pregnant women in Ontario still smoke.[@b17-sart-suppl.1-2016-021],[@b18-sart-suppl.1-2016-021] Smoking during pregnancy is shaped by socioeconomic, sociocultural, and psychosocial factors.[@b19-sart-suppl.1-2016-021] Data from the Better Outcomes Registry & Network (Ontario) showed that pregnant women who smoke are more likely to have a less formal education, a lower median family income, and be younger than pregnant women who do not smoke.[@b18-sart-suppl.1-2016-021]

If a pregnant woman stops smoking by the end of her second trimester of pregnancy, she is no more likely to have a low-birth weight baby than a woman who never smoked.[@b20-sart-suppl.1-2016-021] Seventy-five percent of pregnant women in Ontario who smoke want to quit,[@b21-sart-suppl.1-2016-021] but many do not find the support that they need for their efforts.[@b21-sart-suppl.1-2016-021] Despite their intentions and efforts to quit smoking, many pregnant smokers do not access the public health venues for assistance due to low awareness of available supports and to stigma, shame, and guilt associated with smoking during pregnancy.[@b22-sart-suppl.1-2016-021],[@b23-sart-suppl.1-2016-021] Stress has been identified as a major barrier to successfully quitting smoking among pregnant women.[@b19-sart-suppl.1-2016-021]

A thorough review of the literature conducted by Greaves et al (2011) found seven approaches as best practices for interventions designed to reduce or eliminate smoking during pregnancy. These approaches include interventions that are women centered, tailor to specific groups of women, reduce stigma, address relapse prevention, have a harm reduction approach, encourage social support, and address social issues integration.[@b24-sart-suppl.1-2016-021] In addition, research has shown that behavioral interventions are effective in helping pregnant women quit smoking.[@b25-sart-suppl.1-2016-021] Some researchers have postulated that journaling is an effective behavioral intervention for helping people quit smoking.[@b26-sart-suppl.1-2016-021] More generally, several psychologists have postulated that expressive writing has therapeutic properties.[@b27-sart-suppl.1-2016-021]--[@b30-sart-suppl.1-2016-021] While the experience and results of expressive writing have generally been measured when the writing is done in a personal diary, the emergence of online blogs presents an opportunity for interactive writing. A blog is a regularly updated website, typically run by an individual or small group, written in an informal or conversational style. A blog has discrete entries or *posts* and usually allows the readers to comment on these posts.[@b31-sart-suppl.1-2016-021] Blog sites provide an open space for experiences to be shared and are shown as an effective way to engage people.[@b32-sart-suppl.1-2016-021]--[@b34-sart-suppl.1-2016-021]

The few published studies that have examined the role of blogs in relation to smoking cessation, and online engagement with a smoking cessation campaign, have found that blogs can generate a considerable engagement among online audiences[@b35-sart-suppl.1-2016-021] and that there are distinctive therapeutic aspects to blogging for smokers.[@b36-sart-suppl.1-2016-021]

The purpose of this study was to examine the degree to which pregnant or postpartum women, in the process of quitting smoking, felt that writing in a blog about their smoking cessation journeys helped them in their efforts to become or remain smoke free. It was hypothesized that communicating the experience of quitting through a blog would provide the bloggers with the perceived psychosocial benefits.

Methods
=======

Prevention of Gestational and Neonatal Exposure to Tobacco Smoke (PREGNETS) is an online platform supported by the Centre for Addiction and Mental Health to provide support and informational resources to pregnant and postpartum women and their health-care providers. In an effort to provide a more accessible space for users to consume and exchange information, PREGNETS established a blog and invited women with the lived experience of pregnancy and tobacco use to become bloggers. Seven women participated as bloggers for the duration of 5--10 months.

Blogging responsibilities consisted of writing a blog post approximately twice a month for a five-month period. Bloggers were encouraged to write reflection pieces about their experiences with smoking and pregnancy, reviews of services designed to address their needs, lists to summarize their experiences or motivations, or personal letters to express their feelings toward their support networks. Bloggers' drafted blog posts would undergo internal review by PREGNETS staff before being posted to the PREGNETS blog available to the public.

Recruitment of bloggers
-----------------------

Bloggers were recruited by posting advertisements on the PREGNETS website, Facebook, and Twitter, as well as through health-care providers. In order to be eligible, women had to be pregnant, recently pregnant (within the last six months), or thinking about getting pregnant. They also had to be a current or recent smoker (self-reported having smoked at least 100 cigarettes in their lifetime), reside in Ontario, and have access to a computer. All applicants who applied, and were eligible, became PREGNETS bloggers.

Blogging process
----------------

The project coordinator set up a blog page using WordPress, which was then linked to the PREGNETS website. All bloggers participated in an online training, where they learned the logistics of how to post on the PREGNETS blog and reply to comments. The expectations of being a PREGNETS blogger were that each blogger should contribute approximately seven posts, each post should be related to smoking and/or pregnancy, and should be a minimum of 250 words. Bloggers could use a pseudonym on the blog, if desired.

Bloggers could determine how much personal information they wanted to share. When bloggers found it challenging to select a blog post topic, they worked with the project coordinator to brainstorm topics for their respective posts. The project coordinator reviewed and copy edited each blog post before posting it live.

Bloggers were compensated \$65 for each written blog post. Two bloggers were unable to complete the suggested seven posts, one of which stopped posting shortly after her baby was born. The other five bloggers contributed between nine and 20 posts.

Design
------

Five of the seven women who blogged for PREGNETS were available for a follow-up survey and interview. Participants were asked to complete an online survey, which had closed-ended questions regarding their sociodemographic and smoking characteristics. Once they completed the survey, they participated in semistructured qualitative interviews over the phone about their experiences as bloggers.

Ethics approval was obtained from the Centre for Addiction and Mental Health's ethics committee dealing with evaluation studies and quality improvement projects. Informed consent was obtained from each participant prior to the survey and interviews, and participant anonymity was ensured. Participants were reassured verbally at the commencement of the interview that they could choose not to discuss a particular issue or could stop the interview at any time. Participants consented to have the interview audio recorded and to appear in reports and publications with the assurance that they would remain anonymous. This research complied with the principles of the Declaration of Helsinki.

Participants were between 25 and 44 years old and lived in Southern Ontario, Canada. At the time of their respective interviews, all participants were postpartum; however, three of the five participants had blogged while pregnant. Three participants were smoking at the time they were interviewed, and two participants reported being smoke free or having quit within the six months prior to their interview. [Table 1](#t1-sart-suppl.1-2016-021){ref-type="table"} describes participants' characteristics in more detail.

Interviews
----------

Each woman who blogged for PREGNETS was approached individually by email to participate in an interview; five bloggers were available for follow-up. At the time of the interview, all bloggers had finished blogging for PREGNETS: four participants had written their last post within a month of being interviewed and one participant had written her last post seven months before her interview. All interviews were conducted by a coordinator with whom the bloggers did not have an existing relationship, to encourage an open, honest conversation. Interviews followed a flexible, semistructured schedule of open questions exploring reactions to the blogging process, feedback and support received during the blogging process, the impact (if any) of blogging on their smoking behaviors, and suggestions for the improvement of the blog or blogging process. Interviews lasted between 45 minutes and one hour.

Data analysis
-------------

All interviews were digitally recorded and transcribed verbatim. An inductive approach to qualitative analysis[@b37-sart-suppl.1-2016-021] was used to code the interviews. Two qualitative researchers (NM and AN) read the transcripts, identified important themes that emerged through interviews, and developed a conceptual map. This map was used to code all interviews by a third researcher (SK). The qualitative researchers (NM and AN) reviewed SK's coding results, discussed any disagreements, and came to consensus on final results.

Results
=======

Blogging about their efforts to quit smoking may have helped participants reduce their smoking and/or be smoke free. Many of the challenges they faced during the process are also experienced by anyone trying to quit smoking; however, being pregnant or postpartum presented some unique issues for the participants. In a blog post, one participant wrote about her challenges finding support programs for new moms trying to live smoke free: "Please, I'm begging of all those reading this to prove me wrong. Find a program, in any city, that could be held up as a model for supporting pregnant women and new moms in quitting and staying quit."

One participant attributed her success reducing her smoking to her experience blogging for PREGNETS: "I was smoking a pack or more a day. And now with PREGNETS \[blog\], I've been down to five or ten a day." Although other participants did not explicitly credit their progress to blogging for PREGNETS, they described some of the benefits of blogging, as they relate to helping them live smoke free or reduce their smoking. The central elements of the participants' experiences of blogging are presented here under the following themes: opportunity for self-reflection, practical benefits of writing, connection to peers, and support from others.

Theme 1: opportunity for self-reflection
----------------------------------------

One of the most salient themes that emerged from the interviews was that the blogging process provided an opportunity for all bloggers to reflect on their smoking behaviors, reevaluate their motivations for smoking, or reinforce their existing feelings about themselves. Through the blogging process, one blogger learned more about herself and her behaviors in social situations: "I realized that, you know, that I was basically the bad influence -- or that I was the influence -- or I was- I was the only one of my groups of friends." Another blogger found that writing acted as a reinforcement tool for her quitting journey: "It reminded me of the things that I may have forgotten about, and the things that I'm capable of doing...It just kind of reinforces um the things that I can do to be successful in this journey."

Theme 2: practical benefits of writing process
----------------------------------------------

All bloggers enjoyed the writing process, some for different reasons than others. One blogger expressed how writing was a great way to keep her hands busy, when they would otherwise be looking to hold a cigarette. Others found therapeutic benefits of writing: "It was helpful to um write things out to kinda get it off my chest." Two bloggers explicitly mentioned enjoying the structure -- focused writing topics, word count, and deadlines -- provided by the blogging process: "Me writing it down, making these small goals for me would actually help me, you know? Um it's a day at a time and I have to work through all the little challenges instead of ignoring them. So it's made me actually um you know, you know... look at it head on." Another blogger compared her experience blogging for PREGNETS versus writing on her personal blog site: "It was completely different in the aspect of...I didn't have a sense of the things to write about with my other blog but with the PREGNETS blog, I wrote about my kids and quitting smoking all the time and it was amazing." Having a specific purpose for her writing helped this blogger feel a sense of accomplishment and enjoyment.

Theme 3: connection to peers
----------------------------

The majority of bloggers appreciated how the blog allowed them to read other women's stories and feel connected to others in similar situations as their own. Knowing other women's experiences and insights reassured them that they were not alone: "I know I haven't met them but I like reading some of the stuff and connect with them, I guess through the process of doing it, you know? Because then knowing that I wasn't alone doing it." Being a part of the PREGNETS blogging community exposed them to supports from peers that they likely would not have found on their own: "I might not have met this person before. But just- you know just having like that 'you know what, I understand what you mean' and 'you're doing a good job!' Just that I'm not alone in this whole process."

Theme 4: support from others
----------------------------

This theme refers solely to support received from individuals in the bloggers' lives -- a partner, family members, friends, and/or PREGNETS staff -- and not from commenters on their blog posts. The majority of bloggers expressed having at least one form of support, which they found encouraged them during the blogging process and through their quit journeys. Most bloggers appreciated having someone to read over their blog posts and offer feedback: "My spouse--I had a lot of input from him...he has a lot to say about what should be put in my blogs and he has read over a few of them and he said that they were good." Bloggers found it rewarding to be able to share their posts with friends and family: "As soon as I told my family that I was blogging for PREGNETS, they were like 'Give us a link! Give us a link!'"

Bloggers who had a smaller support network valued the feedback received from PREGNETS staff: "I think it's because it's given me confidence in myself. Just getting to blog and just getting some great feedback from the PREGNETS coordinators and the people working there, as well as on my blog." Bloggers felt comfortable sharing their experiences with PREGNETS staff, who were found to be nonjudgmental and encouraging.

Discussion
==========

This study examined the degree to which women who were pregnant or postpartum and wanted to quit smoking felt that blogging about their cessation journey would help them to become or remain smoke free. Participants perceived the blogging process to help them reduce or quit smoking; their perceptions were supported by their reported smoking status, which appeared to decrease over the course of their experience blogging for PREGNETS. One explanation for these findings is that participants experienced some of the social and personal benefits of blogging that are found to influence smoking cessation.

Women who are pregnant face unique challenges when quitting or reducing smoking, including difficulty in accessing support groups because of childcare issues, and the stigma associated with smoking while pregnant. Yet support while quitting is highly recommended to increase the success rates for quitting. Interviews with participants uncovered that the blogging process fostered support from their family, friends, fellow bloggers, and PREGNETS staff. Social support is found to be among the most important factors of a successful smoking cessation intervention[@b38-sart-suppl.1-2016-021] and a known benefit of blogging.[@b39-sart-suppl.1-2016-021],[@b40-sart-suppl.1-2016-021] As supported in the literature, receiving emotional support and encouragement as a result of blogging increased participants' sense of belonging and allowed them to feel part of a community.[@b33-sart-suppl.1-2016-021],[@b41-sart-suppl.1-2016-021]

Journaling is a recommended strategy for individuals to reflect on their tobacco use and their quitting journeys. Even though blogging has distinct features to journaling, journals are often private while blogging is public, the participants of this study commented on how blogging served as an opportunity to reflect on their smoking behaviors and how their behaviors in social situations contribute to smoking. These findings are also consistent with the studies identifying self-evaluation and self-reflection as the benefits of blogging and contributors to smoking cessation effectiveness.[@b42-sart-suppl.1-2016-021]

Participants also appreciated the distracting nature of the blogging process. By keeping their *hands busy*, blogging acted as a distraction for participants when they may have otherwise had a craving. Engaging in distracting activities is a common coping strategy when faced with cravings to smoke.[@b43-sart-suppl.1-2016-021] The ease of use and regular availability of Internet-based smoking cessation interventions, including blogging, make them effective media for distracting individuals from nicotine cravings.[@b44-sart-suppl.1-2016-021],[@b45-sart-suppl.1-2016-021]

The results of this study suggest that blogging as a part of an online community can help women who are pregnant or postpartum gain support and confidence needed to help them quit or reduce their smoking.

Conclusions
===========

Blogging combines various evidence-based behavioral strategies for tobacco cessation, such as journaling and getting support from others who use tobacco. Being part of a blogging community of women who have experienced or are experiencing similar challenges can be therapeutic and help women gain confidence in their ability to change. Since bloggers have recently completed their term blogging for PREGNETS, future research should follow-up with participants to understand whether the benefits of blogging uphold over time and identify what other factors play a role in their smoking behaviors. Additional research could investigate whether the readers of the blog -- individuals who visit the blog but do not actively participate -- experienced any benefits or changes in their smoking behaviors.

Limitations
===========

One limitation of this study was the small sample size, which was limited to the number of PREGNETS bloggers who were available for follow-up. A larger group would have allowed us to examine differences in the benefits of blogging among women who were pregnant versus those who were postpartum as well as differences between women who were still smoking versus those who had already quit. Although the majority of interviews took place a few weeks following each participant's final blog post, one participant had not blogged for PREGNETS in seven months, which may have resulted in recall bias when describing her experiences blogging. Another limitation is that all bloggers reside in Southern Ontario, despite PREGNETS recruitment efforts to achieve a representative sample across the province. Given the nature of the study, women were not randomized to write blog posts versus participate in another activity; thus, there is no comparison group. Also, financial incentives may have influenced women's opinions on the blog, increased their motivations to participate, or kept them engaged throughout the blogging process.
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###### 

Participants' characteristics.

                                                                \# OF PARTICIPANTS
  ------------------------------------------------------------- --------------------
  **Age**                                                       
  25--34                                                        3
  35--44                                                        2
  **Pregnancy status -- when started blogging**                 
  Pregnant                                                      3
  Had given birth within the previous 6 months                  1
  Had a baby/child(ren) older than 6 months                     1
  **Smoking status (self-reported) when started blogging**      
  Heavy smoker (more than 20 cigarettes per day)                1
  Moderate smoker (11--19 cigarettes per day)                   1
  Light smoker (1--10 cigarettes per day)                       0
  .... Was not a smoker or had quit within the 6 months prior   3
  **Smoking status at time of the interview**                   
  Heavy smoker (more than 20 cigarettes per day)                0
  Moderate smoker (11--19 cigarettes per day)                   1
  Light smoker (1--10 cigarettes per day)                       2
  .... Was not a smoker or had quit within the 6 months prior   2
  **Perception of blog effectiveness on smoking behaviors**     
  Blogging for PREGNETS helped reduce smoking                   2
  Blogging for PREGNETS helped quit smoking                     2
  Blogging for PREGNETS helped remain quit                      1
